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(54) A fuel additive for use in alcohol fuels 



(57) A method for inhibiting corrosion and elastomer swelling and degradation caused by alcohol and 
alcohol-containing fuels and for increasing lubricity of alcohol or alcohol-containing fuels, comprising adding to the 
fuel a fuel additive comprising one or more reaction products of a carboxylic acid or acid chloride selected from the 
group consisting of unsubstituted aromatic carboxylic acids, aliphatic carboxylic acids, nitro-substituted aromatic 
carboxylic acids and their corresponding acid chlorides, and an amine selected from the group consisting of aliphatic 
amines, cycloaliphatic amines, and aromatic amines. The invention also provides a fuel composition for internal 
combustion engines, comprising: (a) a major portion of fuel comprising from 1 to 100% by volume of an alcohol 
having 1 to 4 carbon atoms and from 99 to 0% by volume of a non-alcohol fuel selected from the group consisting of 
gasoline, individual hydrocarbon components of gasoline, and dimethoxymethane, and (b) a minor portion of the 
fuel additive described above. 
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SPECIFICATION 

A fuel additive for use in alcohol fuels 

T*e prasentlnvention MM*.. ^'"'S S£ES£SSEEI-- 
ddgradation caused by alcohol or alcohol-contatningfuels, ana lor IOC a luel 

degree of corrosive activity than non-alcohol ^ « uch a ? as ^ethylal). The high corrosive activity is 

b =a?oC^*^ 
ga.ollnof.ael diapering aystwsh^^^^ 

Jompa.ibilitv with gasoline and to inOwtoal "l^^m^Z metals and m.tal coatings, such ., 
present in alcohols ere particularly 1« ,«y n ™em"?surtaces of steel luel tanks end luel lines, 
tead-tin alloys II.... construction' M a result, motor vehicle using alcohol or 

» a £Sr^ 

gasoline and dimethoxymethane are shown in Table 1 . 
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Dielectric Constant of Alcohols and Gasoline 
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40 



Alcohol 

methanol 

ethanol 

n-propanol 

iso-propanol 

n-butanol 

iso-butanol 

tert-butanol 

sec-butanol 

dimethoxymethane 

gasoline 



TABLE 1 



Dielectric Constant 
eat25°C 
32.6 
24.3 
20.1 
18.3 
17.8 
17.7 
17.0 
10.9 
10.0 
2.0 



45 



'^h*e^^^ 
50 construct automotive components ,n "^^"J^ aZunts of alcohol. The degree of elastomer 
50 alcohol fuels or alcohol-containmg fuels conta. ung ex p reS sed in units of dielectric 

swelling and degradation is direct ly - propoj Jonalt "^JJ^Sic strengths are good solvents for the 

nte^^ 
*eTa^ 

pump diaphragms, the hardening o^^JS^ hoses, and the de.amination of 
60 disintegration of polyurethane com P onents '*^ an V d ma ny underground fuel storage tanks. 

60 polyester-laminated fiberglass used in some vehicle fuel tanKS ma m« ■ y » ^ djsp(ay 

Atoohol fuels and alcohol-containing fuels, ^ cuia ^^°^^Z i„ a ,cohol fuels or 
the oiliness characteristicof gasoline As a conseque^ 

65 



2 
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low alcohol contents usually do not require lubricity additives. However, as the alcohol content of the fuel 
increases, the need for additional lubricity protection increases. This is particularly true during cold weather 
and Arctic operating conditions. 
Some known corrosion inhibitors for use in alcohol or alcohol-containing hydrocarbon fuels have been 
5 disclosed in U.S. Patent Nos. 4,282,007, 4,282,008, and 4,376,635, and in European Patent Application No 
0086049. U.S. Patent No. 4,282,007 discloses an anti-corrosion fuel additive comprising the reaction product 
of arninotriazoles and polyisobutenyl succinic acid anhydride. U.S. Patent No. 4,282,008 discloses an 
anti-corrosion fuel additive comprising the reaction products of aminotriazole, isatoic anhydride and 
N-alkylpropylene diamine. U.S. Patent No. 4,376,635 discloses an anti-corrosion fuel additive comprising a 
10 reaction product of a benzotriazole. an aldehyde or a ketone, and a C 3 -C 12 poly-primary amine bearing at 
least one free -NH 2 group and at least one NHR' group wherein R' is a C 12 -C 18 hydrocarbon group 

European Patent Application No. 0086049 discloses a corrosion inhibiting fuel additive comprising a 
reaction product of at least one succinic acylating agent selected from the group consisting of unsubstituted 
and aliphatic hydrocarbon based substituted succinic acylating agents, and at least one amine of the formula 



15 



>I-R 3 



20 wherein H, is a hydrocarbon based radical and R 2 and R 3 are independently hydrogen or hydrocarbon based 
radicals with the proviso that when R 2 and R 3 are both hydrogen, R, is a hydrocarbon based radical selected 
from the group consisting of tertiaryalkyl, cycloalkyl, aryl, alkaryl and aralkyl radicals. 

The present invention provides a method for inhibiting corrosion and elastomer swelling and degradation 
caused by alcohol or alcohol-containing fuels and for increasing lubricity of alcohol or alcohol-containing 

, 25 fuels, comprising the step of adding to alcohol or alcohol-containing fuels a fuel additive comprising ■ a 
reaction product of a) a carboxylic acid or acid chloride selected from the group consisting of unsubstituted 
aromatic carboxylic acids, aliphatic carboxylic acids, nitro-substituted aromatic carboxylic acids and their 
corresponding acid chlorides; and b) an amine selected from the group consisting of aliphatic amines 
cycloaliphatic amines and aromatic amines. Preferred carboxylic acids or their corresponding acid chlorides 

30 are nitro-substituted aromatic carboxylic acids or acid chlorides. Preferred amines are aliphatic amines The 
most preferred reaction product is meta-nitro-benzoctadecylamide. 

It will be understood that the phrase "added to" is not used in its strictest sense but broadly to cover both 
the introduction of the additive into the fuel and also introduction of the fuel into the additive. 
The present invention also provides a fuel composition for use in internal combustion engines comprising 

35 a) a major portion of a fuel comprising from about 1 to 1 00% by volume of an alcohol having 1 to 4 carbon 
atoms and from about 99 to 0% by volume of gasoline, individual hydrocarbon gasoline components, or 
dimethoxymethane, and b) a minor portion of the fuel additive described above. 

The fuel additives are prepared by the reaction of a carboxylic acid or acid chloride selected from the group 
consisting of unsubstituted aromatic carboxylic acids, aliphatic carboxylic acids, nitro-substituted aromatic 

40 carboxylic acids and their corresponding acid chlorides, and an amine selected from the group consisting of 
aliphatic amines, cycloaliphatic amines, and aromatic amines to form an amide as shown in equations 1 and 
2 below. 

COOH CONHR 

4 5 €5 + ™" 2 ~ — c5 + H2 ° (1> 



^COCl CONHR 

50 




TVs + RNH 2 //\ + HC1 (2) 




Preferred unsubstituted aromatic carboxylic acids or acid chlorides are benzoic acid, ortho-toluic acid 
55 para-toluic acid, phthalic acid and their corresponding acid chlorides. Preferred aliphatic carboxylic acids or 
acid chlorides are aliphatic carboxylic acids having more than 1 2 and less than 30 carbon atoms and their 
corresponding acid chlorides. A more preferred aliphatic carboxylic acid or acid chloride is octadecylcar- 
boxyhc acid or acid chloride. 
Preferred nitro-substituted aromatic carboxylic acids or acid chlorides are ortho-nitrobenzoic acid 
60 metanitrobenzoic acid, para-nitrobenzoic acid, ortho-, para-dinitrophenyl acetic acid, 3,5,6-trinitro salicylic 
acid, and their corresponding acid chlorides. More preferred nitro-substituted carboxylic acids or acid 
chlorides are ortho-nitrobenzoic acid, meta-nitrobenzoic acid, para-nitrobenzoic acid, and their correspond- 
ing acid chlorides. The most preferred nitro-substituted carboxylic acid or acid chloride is meta-nitrobenzoic 
acid or acid chloride. 

65 The amine reactant is selected from the group consisting of aliphatic amines, cycloaliphatic amines and 
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10 



15 



20 



octadecylamide-3-nitrobenzene. „ ftrrin ricP a mixture of two or more of the reaction 

mixture of two or more of any react.on product, ^^J^^S^Wy. the fuel additive 

45 alcohols as methanol, ethanol, n-propanol. 'so-propanol.^ n-buteno . * ^ec b ^an°uso eg 

SO^Ic^ BO 
50 gasoline, individual hydrocarbon components of gasol.ne, and methylal. The preterrea 

Ta^eferred embodiment, the fuel portion of the fuel composition 

'"Cfeferre" alcohol is methanol and the preferred non-alcohol fuel is gasoline A ^ 

composition comprisesfrom about 1 to 100% by volume ^^^^^^^^^ 60 
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moleculT oSe me^bv ? JT" ° f PreS6nt inVent ''° n Can neutralize one mole -'e ***** °r one 



10 



20 



CONHR 



+ H 2 0 



HC1 



,COOH 



0 2 N_// \\ + RNH -HCI 



(3) 



25 



CONHR 



+ H 2 0 



NaOH 



COON a 



0 2 N_^~^ + 



RNH 3 + OH~ 



(4) 



30 



The corrosion reaction product of the acidic reaction, RNH 2 -HCI, can in turn neutralize an alkali™ 
contam.nant, if present, as illustrated in Equation 5. neutralize an alkal.ne 



RNH 2 • HCi + NaOH — * RNH 2 + NaCI 



(5) 



alkaline contaminants introduced into the system have been substantially depleted 

me corrosion reaction product from the basic reaction the amine salt rnh nu" . 



RNH 3 *OH~ + HCI ► RNH 2 • HCI + H 2 0 

(6) 

45 

noUm!" 6 ' ^ff 6 3t ,6aSt in 96neral effectivel Y inhibits the swelling and degradation of hydrocarbon 
elastomer surface. For instance, the nitrobenzoicacid component of a preferred additive i mete 
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5 



soluble in the lubricating oil. 



10 



15 



Ex* m P ,e 1 a Hrtiti«e used in the present invention would alleviate the 

A test was performed to determine whether an add it ve ed ^ ^ ^ 8%< 

15 elastomerswelling encountered when «^ n « ^^"^,^81 been driven 349 miles (562 km) on 
15 The control data were obtained from a 1980 Chevrolet Ci tat n w ^ d and inspected , an d 

a 5% methanol-95% gasoline fuel blend ^£S^^£l^€»^ 1 of Chart 1 below. 

measurements of elastomer ^"-^^J^SS!^^ methanol-90% unleaded gasoline fuel 
The same vehicle was then driven for 2979 miles £4794 Km on a § (m ^ 

CHART 1 25 

25 

Carburetor measurements 
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Carburetor Components 
Accelerator Pump Cup 
Float Needle 
Mixture Control 

Solenoid O-Ring 
Float Weight 
Float Level (Dry) 



-7- 
.650 units 
.164 units 

.332 units 
8.3 grams 
.250 units 



2- 

.650 units 
.164 units 

.332 units 
8.3 grams 
.250 units 



30 



35 



40 



45 



50 



Theinspectionofthecarburetorelastomers demonstrated^ 

measured before and afterthe > vehicle | was dnven on ^^^^Suni control solenoid O-ring 
No foreign material was found in the fuel filter or the ™™^™£ m (8 24 gm/l) when operated on the 5% 

methanol fuel blend with meta-nitrobenzoctadecylamide. 
CLAIMS 

, Arn.fr.d.orinhi^co™^ 

„ or alcohol-containing fuel as the additive. car hoxvlic acid or acid chloride is a 

55 3 . A method according to claim 1 or cla.m ^2 where ^^SCXh^b^ acid or acid 
nitro-substituted aromatic carboxy^^ 

t TmeLa according «o Cairn 4. wh.r*th. ««»■«= cboxyllcaddoracldchiond. 
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unsubst.tuted aromatic carboxylic acid or acid chloride selected from benzoic acid or acid chloride 
ortho-toluic acid or acid chloride, para-toluic acid or acid chloride, and phthalic acid or acid chloride 

\ , meth ° d accor °ing to claim 1 or claim 2, wherein the carboxylic acid or acid chloride is an aliphatic 
carboxylic ac.d or acid chloride selected from aliphatic carboxylic acids having more than 1 2 and less than 30 
5 carbon atoms and their corresponding acid chlorides. 

8. A method according to claim 7, wherein the aliphatic carboxylic acid or acid chloride is 5 
octadecylcarboxylic acid or acid chloride. 

9. A method according to any one of the preceding claims, wherein the amine is selected from aliphatic 
amines having 10 to 30 carbon atoms, cyclohexyl amine, methylcyclohexyl amine, aniline, orthotoluidine 

10 meta-toluid.ne, para-toluidine, 2,4-xylidine, 2,5-xylidine, 2,6-xylidine, 3,4-xylidine and 3,5-xylidine 

th ™ m h eth ° d according t0 claim 9 - wherein the ^ine is an aliphatic amine having more than 13 and less 
than 30 carbon atoms. • 

11. A method according to claim 10, wherein the amine is octadecylamine 

12 A method according to claim 1 or claim 2, wherein the reaction product(s) is/are one or more of 
15 nitrobenzoctadecylamide, benzoctadecylamide ordioctadecylamide. 

13. A method according to claim 12 wherein the nitro-benzoctadecylamide is meta- 15 
nitrobenzoctadecylamide. 

14. A method according to claim 1, wherein the reaction product is meta-nitrobenzoctadecylamide 

15. A fuel composition for internal combustion engines, comprising: 

20 (a) a major portion of fuel comprising from 1 to 100% by volume of an alcohol having 1 to 4 carbon atoms ™ 
and from 99 to 0% by volume of a non-alcohol fuel selected from gasoline, individual hydrocarbon 
components of gasoline, and dimethoxymethane; and 

(b) a minor portion of a fuel additive comprising a reaction product of a carboxylic acid or acid chloride 
selected from unsubst.tuted aromatic carboxylic acids, aliphatic carboxylic acids, nitro-substituted aromatic 
25 carboxylic acids and their corresponding acid chlorides, and an amine selected from aliphatic amines 

cycloaliphatic amines, and aromatic amines. ' 25 

16 A fuel composition according to claim 15, wherein the majorportion of fuel comprises from 1 to100% 
by volume of two or more alcohols having 1 to 4 carbon atoms. 
, 0 ethJno| AfUel COmP ° Siti0n accordin S to claim 15 or claim 16, wherein the alcohol(s) is/are methanol and/or 

18. A fuel composition according to claim 15, wherein the alcohol is methanol 30 

19. Afuel composition according to any one of claims 15 to 18, wherein the non-alcohol fuel is gasoline 
20 A fuel compos.t.on according to claim 15, wherein the alcohol is methanol and the non-alcohol fuel Is 

35 JLL? C0 Tf° c S ni°u accordin 9 t0 a "V one of c,aims 15 to 20, wherein the alcohol of (a) is present in an 
b^oluml V ^ n ° n - a,COho1 fuel ° f <a > is P resent in a " a ~ of from 99 to 49% 

5 no/ 2 K A h ! e> COmp °? ition accordi n9 to claim 21 , wherein the alcohol of (a) is present in an amount of 3 to 
20% by volume and the non-alcohol fuel of (a) is present in an amount of 97 to 80% by volume 

40 a ' ♦ *n 1? iti0n accordin 9 t0 a "V one of claims 15 to 22, wherein the additive is present in an 
amount of 0.1 to 5% by weight 

weight AfUel C ° mpOSiti0n accordin 9 t0 claim 23, wherein the additive is present in an amount of 0.1 to 1% by 

25. Afuel composition according to claim 24, wherein the additive is present in an amount of 0.1 5% by 
45 weignti 

26 A fuel composition according to any one of claims 1 5 to 25, wherein the carboxylic acid or acid 
chloride is as defined in any one of claims 3 to 8. 

onYof ctims 9°to f T^™ BCC ° rdm9 X ° a " y 008 of c,a,ms 15 10 26 - where in the amine is as defined in any 

50 in daim A 12o e r Slf" aCC ° rdln9 * °" e ^° 2 *' the r6aCti ° n product fs as defined 50 

29. Afuel composition according to any one of claims 15 to 25 wherein the reaction product is 
meta-nitrobenzoctadecylamide. 

mni rflT CO ™ posli] ™ ^rd\ng to any one of claims 1 5 to 28 wherein the fuel additive comprises two or 
55 more of the reaction products. 

H^Whl fU ?L C °^ P0Siti °u n °< 3 meth ° d f ° r P re P arin 9 a fuel composition substantially as hereinbefore 55 
described other than with reference to prior art. 
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